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The relationship of eye movements -wliile watching television, reading 
ability, cognitive style; and mode of presentation was studied." Eighty- 
five tlaird grade children were classified as good or poor readers 

. . i ■ ■ : ,', % . .;* _ ... .• " ; ; < • • •' . . .... ' .... .V . \ . . 

(Gat.es-MacGini tie Reading Test) • Cognitive stjrle was measured by the 

J . V . " : %«-- : - ''V ' 

Children's Embedded Figures which classified subjects as field de- 
pendent or independent. A Polyme trie Eye Movement recorder was used 
to measure attention as children viewed seven static and "seven "dynamic 
segments from The Electric Company . The results indicated that the - : /■ 

effects of these factors varied from segment to segment "although sev- 

.! ' • i ' ' \'\\ : , \ •_...* . • . 

era! overall effects achieved significance. ^ It was concluded that 

eye movement i research is a useful tool for assessing individual ./. 

differences across instructional modes. . ;v / 



Eye Movement Research and the Interaction ^^ween Television and 
Child-related Characteristics \ 



Lois J.; Baron 



' ... " * ■ .;- - ..... ' .• . .-■ i i ' . ; 

Research (Gagne, 1970; Salomon and Snow, 19 5 8;. 'Snow and 

(!>* ' : ... - 

• . . •.' _ ■ . * ; o • - : ' - ■ ' 

Salomon, 1968; Salomon, 1972) has stressed the importance of the 
three~w£y interaction between the medium, the individual learner, 
\xnd the. learning task. This study exemplifies what Salomon and 

/ Clark 4 (1977) have called a ."fusion" of what had previously been 
examined through linear investigations of main effects. The re- 

^ear.eh performed here can be described in terms of the.' definition 
of media research .as the investigation of the psychological and 
instructional* effects of media on the responses „ of individuals. 
This particular study describes, through the analysis of ieye move- 
ments measured during the viewing of both dynamic arid statlfa; tele* 
vision preservations^, tfre perceptual analysis of- individuals . 
possessing differing degrees of field-independence-dependence and 
reading proficiency. C. 

In perceivirlg, the individual constructs his world according 
* to both .the features- of the stimuli before him, and the.orgariiz- : 
ation of his own cognitive structure. The gaze, as it* is called 



(Mackworth and Bruner, 1970; Mackworth. and MorSndi, 1967)., ds 
ini tially controlled by the ' display , but eventually becomes ah", 
instrument of thought. Studying tKe eye movements of field inde- 
pendents and .field dependent individuals,, and good versus poor 
readers lends- insight into comparisons , if any, of developmental 
shifts frbm global processing to highly differentiated modes of:: 
perception. * o 

Wolf (1971) and others (Fleming, 1969 and 1970) have supported 
the view that "the study of eye movements allows for^ari unusual 
opportunity for determining, the* reaction of viewers to stimuli , 
materials . 11 (Wolf, p. 113). 

The research carried put here. was based on the underlying 
assumption that a child's eye fixations .reflect his cognitive 
approach to the task and that eye movements are indicative, of " 
attending behavior. Support I'.or such an assumption is well • ; 
founded in the literature (Mackworth and Bruner, 1^70; Mackworth, 
1967; Guba, Wolf, de Groot, Knemeye^, Van Atta, and Light, 1965; 
Gould, 1967, 1973; Gould and^Schaf f er , 1965a, 1965b; Gould and, . ; . : . 
Dill, 1969; 0 f Bryan, 1969; 0' Bryan, and Boersma, 1971; Notdn and 
Stark, 1971* Vurpiliot, 1968) . The research performed here ' 
investigated b,oth individual difference and stimulus-related 
characteristics while at the same time examined the. interaction 
between 1 these factors. The primary objective of this research 
was to study by means of eye movement photography . the at ten tional 



^processes related to the organistnic variables of Vf ield-indepetid--.' 
ence-dependenceV and differing* levels of reading proficiency, dnd 
to' test whether there was an interaction between these factors and 
the element of movement in the stimulus presentation* , 

Eye movement research into the process of reading has generally 

, found that reading prof iciency varies with 0 both the ability of- the 
reader and J:he complexity of reading, material (Tinker, 1947; 
Taylor, 195^, 1960; Cohant. 1965; Fleming, 1969; Mackworth and ' 
Bruner, 1970,; Nodine and Lang,' 197i; Edelfat, 1975; Rayner, 1975). 
•There is no doubt" that eye movements can provide a way of ob- ; 
serving *the relative effectiveness" with which a perso n read s 
(Taylor ,19 6X)) . Without attending ta the stimuli it. would be 
very difficult to process any information \chich in turn benefits 
reading operations CMackworth, 1972). By providing descriptive . . 
information., . this eye movement research attempted to lend insight • 
into possibly different response availabilities between poor 
readers v bound to simple decoding, and good readers , analyzing at 
higher levels up the hierarchy of word' and letter recognition. 



There has not been much eye movement research as it relates 

' l rv : - 7-7:77. M - , ■ > : 

to the area of field-indeperiden'ce-dependence although two\part- 

'•. • V ■• . • . Jf.'tT 

icular studies (Cbnklin, Muir, and~Boersma, 1968; arid Boersma, ■. 
Muir, Wilton, and Barbara, 1969) r have found differences; in such 

scanning strategies as track length and information search. 

\ • r • '• :; • . '.. •• " • i .' . f; • 7 . • • 

Originally defined by Witkin (19.54, 1962, 1964, 1977) , field- 



f. 



independence-dependence has been used to describe individual . 
differences in overcoming embedding or potentially distracti.ng 
contexts .' * Field independent persons possess a moire . analytic 
approach to tasks , in contrast- co the global -field approach 
'characteristic of field dependent individuals" (Witkin, .1962) "... 
The »eye movement indices "chosen for this study served as a des- 



cription of v. those behaviors which i^e. normally /attributed to 



^xe.n< 

field independent individuals, whije at the same'time specified- 
the global characteristics of field dependent persons.. An 
intention of this study was to assess -the possibly embedding 
nature various televised" stimulus segments and. to examine 

through eye movement analysis how embeddedness' (or distracts- - ■ _ 

ibility) may have • affected the attention of, -field independent ' '„ 
and field dependent children. Of particular importance to this 
study was the ability of the television code variable of motion 
toiseparate figure from ground. A number of -arguments for action 
on. the screen, are found in research (Fowles, 1973; Rovet, 1974; 
Allen, 1975) . ' ; \ 

The appeal for. research whose Inajor^aim is to examine 
stimuli^ characteristics. as well as person-related variables had 
motivated this study. 

Previous research! comparing the various media as methods of 
presenting visualized | instruct ion had been * inconsistent in its 
conclusions, although ilt was generally acknowledged that no 
significant -differences had resulted in most studies * comparing 



the effectiveness of # two or. more visual media (Dwyer , .1973; 

• \..\' *.'[.'.* *. . ■ . 

Jamison, Suppes>& Wells, 1974), Salomon (1974) suggested that ,. 

•researchers must look at those variables peculiar to one medium * 
itfcelf / *-Ti\e importance of looking at the, "symbol system unique 
.to each medium" (p. 386) , and how it interacts 7 with certain • ' ... 
learner characteristics results in more insights concerning 
individualization and the nature' of . the medium. Looking at the V 
various forms of information- representation, and how they are - 
operated* on by an individual is more beneficial than studying 
. differences across the .technologies themselves* Studies of this 
sort touch the heart of the issue - "the relationship between the 
way information-is externally represented and- how it* is internally 
processed" (Conway , 1970 , p. 159). ' ♦ 

Television possesses pictorial, symbolic, and verbal char- 
acteristics (Allen, 1970). * According to some theorists , (Olson, 
1974; Olson & Bruner , 1974) , the individual learner must become 
aware of the code within a symbol system in order, to benefit, from 

• instructions. When producing a symb'ol system code for. a particular 

• ■ ■ i • . ■•■ ' ' ' ^ " ' ■ ' ■■ 

learner it is important to take into account the possibility that 

• . * . ■ f ' - 

too/many irrelevant cues may- also hinder learning.. . Rust (in - 

. <•* .).■.... ' »,,-'''■"." 

Fowles^, 1973) reiterated the point that such high, appeal char- ' 

acteristics as rhythm, rhyme, and electronic bridges 'may be 

distracting as wello as, attention-getting. ; 

- In looking at the medium of television, one would classify; 

movement as. a code variable. Allen (1970) proposed the need for 



studies .comparing action and* non-action within the medium. He also 
stressed the, necessity of including 'individual aptitude variables 

in research of . this sort- and advocates-further investigation into 

■'" ■• ' ■ / •-" .*' : • •• ■ .1 ■ • . ■ ■ ■ ■ 

those variables dealing #ith .the perceptual processes and how they 
interact* differentially toward certain media elements . v 

. The appeal*" for research whose major aim was . to examine, 
stimulus characteristics as well as person-related variables 
.motivated this, s^tudy . . ; 

In the nature of formative research,- existing segments of the 
Children 1 s Television. Workshop program The Electric Company were 
examined by meatis- of eye movement photography . By doing so 
insights into the -nature of the at tentiorial behaviors of ^ood and 
poor readers, and field independent , -field dependent* children were 
observed in interaction with televised segments from the program., 

As well, the nature of. the stimulus element of movement and its 

i .'*"-. • . » ' . ■ 

.resultant effect on attention was observecj. 

The independent factprs y>f reading proficiency, <field- 
independencerdependence, and dynamic versus static stimuli werte 
examined in- terms of their contribution to five eye movement fi i 
measures - (l) orientation time ;to target or the lengtl\ of time / 
taken by a, subject before making a ^fixation on-a target area 
(word or sentences) once it appears on the screen (ORIENt) 
(2) percentage of fixations on target (FIXATION) (3) percentage 
of time on target (TIME) (4) left-to-right movements or direct-i 



Clonal-: kt'tack - (L^R) and (5) average length of. fixatlgp or 

. •' • •' . * ■ '/ • y . ■. . . \. ' • -:v- : :v. ■ 

..V^ir^i^jlkatibti duration on target (AVERAGE) . These -measures Kave-beeh 
■ used in' past eye movement research studies which, in being se- ^ . 

• B ' ' lee ted for this research were- considered useful indicators of how 

v " /persons would interact' with a stimulus presentation on*. the- teie^- . 
f ; * - vision screen > q (particularly one involvings "reading") . ' These 

' ' ' ' ■ >i ' ' ' ' • ' N • ' ' • > j 
..• . .'C, '.' .. : ' ' * . * ' - * ' 

indices provide" information as to^hether and how 'an individual • ». \ 
is directing his eye fixations to* targets on~the screen,- and* also ' 
1 - furnish insight, into the effects of stimulus variables* oh, eye V 

♦ • • movements. ■ 1 •** ; ■' * * ■•' 
Inflight of the literature concerning ■ f ield-ihdependencer- 

•. • ' . ' • ' ' ; • ' . ; .'" 

dependence, reading proficiency, mode of instructional" present- ■ 

ati-on, and eye. movements, the following objectives* or .^research 

■ ■'- • ■ ■ ■# ; 

, questions were formulated: * , : ; ' . ^ 

1) ■'. By means of eye' movement dcttay to gain more insight into the 

•relationship between field-independence-dependence and reading - 

^ proficiency. , ; £^ * v V ! ' -j 7 

: 2) '■' By means of eye movement research, to determine the effects ' 
of the media element of movement ori the' visual patterning of good 
. and poor, readers and field independent and field' dependent . 
( individuals ♦ • >" * * x ' ■ m . 

^3). - By means of eye movement research, to further- investigate 
c differences in perceptioiu between good and poor readers . , 1 

. 4) ' : ' Utilizing eye movement research , to examine perceptual 

; : -\.;,_ ' . •••• . ■■•;■>■. • ,.• • .U./,; 

;• !dif f erehces betee'&n field independent and field dependent persons > 
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C?. * ' ' ' " ' ' * . ■• : . - " ■ T- - if ■ >."':,V 

- /..The 'general objective of this .research study was theA \ V 

"/V ' • . • v ...... : • , 

following : ".. In the line of formative or ongoing field research 
using eye movements as. a dependent variable, the research was , 
perf ormed in- ordeV to acquire onorg knowledge about tfa^ commun- 

ication process', between"- the" medium and the individual, 

V v \\ ' ■ \ [ : • •'• ' ". V " . 

It was hypothesized that ; good , readers ; fi'eld independent — 

" . . ' ** '■ e" .... * . 

■ « ■ •• -.»•■.' :" t *• ' . ■ ... , 

individuals, and dynamic stimuli would yi&ld £he* v more, proficient 
arid." Analytical scanning' strategies Exemplified by significantly 
faster orientation times to-print, a significantly .'greater per- 
• centage of fixations on the target words, a significantly larger 
percentage" of time. on target, 8 a significantly larger percentage 
of directional attack on target, and significantly shorter 
durations of fixation. V. 



Method * * # * ' 

Subjects ' ' • ' * . ' * ■ . 

1 The subjects (Ss) were 85 third-grade pupils (42 boys, 43 
girls).* from eight elementary school^in th6 Scarborough, Ontario, 

Board' of . Education. 'The- Ss were chosen, according to their cora r 

■ . ■ ■* .. ■ . * _ ■ • 

prehension scores on the Giatses-MacGihitie Hfeading Test, Primary C 

Form 2 (1964). The test scores were obtained' by examining the 

■ ' ' ' - " •. • ! ■ • " . " " ; " ' . \ ' ... 

individual record [ file for" each grade three student in the normal 

stream for, each school. - 

- " - x ■ . . : ■. ■* v . : ■ 

" * * * x , ■ ■• - v. • * ■ & ' 

Those students scoring ''at least one" * and one-K&lfe standard's 
deviations above or below the Borough mean reading score were 



respectively assigned. to good reader 'and poor reader groups . The 

,Ss consisted of 41 good readers (15? hoys 26 girls) with a mean 

■ • ■ * « ,■ 

reading score of 40,82 and & 4 raean grade, equivalent^ score of 5,63, 
and '44 poor readers (27 boys ,,.17/girls) with a mean reading score 
of 10 •93* and a mean g r ajij g^uiv alen t score of 1.76, 
Apparatus <* ^ ■ ; : 

A Pdlyraetrics Eye Movement Recorder (Model 7 V-13.64-1) was 

■ • . ' ' ■ ■ ■ \ l !■■ ■ 

used to record eye movement, patterns (E^IPs) in this study. ; 

• ■ • • • • (.'■.- - • 

Mapkwo.rth (1967) provided a detailed -description of this line-" 
"pf-sight recording equipment. Utilizing the* corneal^ reflection 
method characteristic- of this -apparatus , a 'spot* of light super- 
imp oseda over' the stimulus field was produced. These eye spots 

• . 'a . 

. . - v 

were recorded ?by a' video camera as the Ss. viewed the stimulus 
field bn a nine-inch television screen housed at eye. level • 

• 1 .} ■ : • ■ ■ * * 

.approximately two fe£t from the subject.** The location of eye ' 
spots was transmitted as J digital signals* to a PDP-9 computer. 
S timulus ' Materials v ■* 

• A Segments from the Children's Television Workshop program 

; The Electric. Company (TEC) were used as a'stiuiulu^material It 
was necessary to .produce a stationary presentation from the . , 
"already, existing dynamic segments in order to assess /possible 
differences in the quality of eye movements between/dynamic and j 
static modes /of presentation. Doing so involved "freezing;" the 
moving segments at . particular intervals > juxtaposing the frozen , 



. ^ ' bits (or/segments) 'in the same iorder ar i:!;:n't of the dynamic pre-* 
L:?i;|v : '. v ;--0v^ the identical voice track over* the 

^^:i^ 4 T,^{resultaht ••visuals*. This method insured maximum" content conip- . 
1. . two presentations .V < j > j.^ 

'^J^^ presentation were created consisting \ • 

^^4^. ; of seven: "tits 11 or segments each. Mri the nature of formative 

'-/^r^-^^Sjearofe : ^ 'j; t:Ke . : segments . were, chosen for their individual stimulus -V 
; :^ -'J'". j /'•[qualities ; (eig. computer- or electronic bridges , animation, dis- 

non-distracting field). 



Procedure 



Administering- the CEFT . > - ;«? : v .;. "ir 

• 1 The^ Children's 'Embedded Figures ^Test (CEFT) was admin- >' 
is tered individually c to ^ all Ss to assess cognitive style. A s. . : 

•■■^v / _ r : . v..;. . • ...x- y^^'y^.:^ ~v -'v.- 1 

•■^standardized ^procedure for. administering the test was outlined ! 
in the* Manual (Wi tkin , Ottman; Raskin & Karp, 1971) .' For ttie D ^ 

." ... ^ •' • • : : •• .. . . -. .. •• ' * " ,| 

v ^purposes of the analyses carried out in 'this study, a mean split V j: 
■was perf ormecl to divide . those Ss - who we're considered field 
■;' ihdependent~<FI) . from those who Vere field dependent (FD) .^ i 
» f ^Eye movement recording procedure. , - ^ ^ 

•> Subjects /entered- the eye movement -'laboratory individually; .. ■ 

:\ ••- *' ; '^', *V ''*"■•••' . •' f. : :. ":"•'■.' . 

.; The eye movement recording device was explained' 7 to the Ss. They . ; 
. were told that the E. was interested in monitoring their television^- 
watching " aiid: that by allowing the E to do so, they were coritri-- 
v buting to the betterment of 'television programs for all children. 
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: ' The nex t task was to assume that each- S was in an appropriate^ 
and comfortable: position ; for '■■ viewing the television -set. .TPhe ........ 

height of tlie chair was raised such that . the S 1 s forehead would . . 
^rest' c attached to the equipment . A . " 

bite-bar was utilized to » -minimize any head movements of the Ss.v 

: ;. .":■.':>; >v*~ ■; . .*. ". • v •.• • "V. .•>..<:.•• ;' 

Each S also had : art elasticized' sweatband placed around his/her • 
head for the .same purpose . _ - j : I 

.Once in a proper position for" watching, television, calibration 
of the recording equipment took "place. ; To calibrate, Ss were .. J 
asked to look at four corner dots and a center dot affixed to the 

' ' '*•■ v. '■■ • • • • '. ■'■ .• '■ *y. \ V* 

blank television screen. .The recording equipment was then 

r ^ _ Y;. . .'' v' Y vY' ;; * ■ ■-• YY-Y""' 
appropriately adjusted. ' 

' ■ ;r>; ■ : *• * ■ Y-- " - . r ' ' V Y '.' '• ' '■ ' • 

Each subject viewed the two stimulus presentations—dynamic 
and static. The order of presentation for each S was previously' ' 
determined with -the aid of : a .ta\ ^.e of >rahdom numbers . .Between : 
presentations.: each S was given -a. two-minute rest . 
Scoring procedure* .* • ' ^ . • r • 

* As outlined previously, five eye movement measures were 
chosen for investigating the questions and hypotheses e ofi this 
research study . , ' " ■* " 

^Before, measuring the eye movements, it was necessary to-/, 
specify' the criterion for defining ari eye spot as a "fixation" 
for the .purposes of this study. Tayloif^ (I960) points ^put that 
the average length' of- fixation for a third-grader is .28 seconds 



(or 286; milliseconds) per eye spot. Owing to the fact that sub- ; . ; 
r jects^iri this ^periment included children reading at levels as 

low as; grade ; one , it was decided to es tablish/. 10 seconds or 100 ? 

milliseconds as the minimum amount of time/necessary for. an eye • I 

;spot;^^ .\ • / . ; V . . '. j 

■' Before analyzing the data, it was^necessary to insure j 



■ validity of the measurements by eliminating defective recordings. 
Upon completing the data gathering, the video tapes of each ; 
subject-s 0 EMPs were reviewed without knowledge of -the character- 
istics of that /particular subject. ' Those segments lacking in : • ! 
calibration, as indicated by the eye spot being off the center 

spot of the screen following the termination of a segment,, wer^ 

' : " ■ ■ ' ' - ^ ■ 1 ■ V . V" : ■ ' ' ■ ■ 

i excluded f rom analysis.. This ^elimination process led- to a 

possible situation in whiqh for one particular subject there may 

° , ■ . ... .... . '. . . • , .. ■ i 

have been* only *bne or two good segments from which* data cpould be 
'analyzed. ; The program used in -the final- analyses comprised, the.,, 
necessary measures for the handling , of missing data. 

•> ' / • I' ' ' ■ * " ' ' ' . ' . • :" . ' 

Preparation of Data for Analysis s " ^ 

In pAier to assess the eye movement ^patterns , information, aii> 
to the exact; time and location of each target was provided as data 

to the PDP-9. computer. The targets within each stimulus segmerit 

. " . . • • '',.•* ' ' • .... . - : : " 

were a word or group of. words,- arid the target -field in which\ the ' 

eye movement measurements were made consisted of a four-sided . 

figure surrounding these words. Targetting the dynamic segments • 



; consisted- of either targetting certain areas during, the present-- 
atxon^wHere. a : ltarget letter or word would lie at a particular v . 
: point : an xtime,_ (e . g . Try , Dry , Shy ) ; or targetting a larger area in : 
which .whole words or 'sentences would appear (eig. the Princess and 
•the Frog); Targetting the stahic segments consisted of a similar 
process in which .the unmoving words or letters were targetted for 
their position on the screen. Targetting constituted transmitting 
a - pulse from each corner of a target to be changed to numerical; 
coordinate information in the computer (in the same manner 'as an 
S\s eye spot) • Once this, information became comgj/ter data, the 
location and. analysis of subject data, already stored on computer 
tape, was .carried out on the. eye spots occurring within the time \ 
o£ target appearances. With the. time and coordinate information 
available within the computer , a series of programs reduced the 
data in terms of the fiveV eye movement indices' of interest to this 
f study> — orientation times (in. thirtieths of a second) , fixations on 
target (as • a percentage) , time on target (as "a percentage) , 

,\ - . . • .• *? • •;■ v . ...v.: . . • a •. 

average duration, of fixation (in thirtieths of a second) , arid 
lef t- to- fight (L—>R) movement (as a percentage) . The .eye move- 
ment information was identified and categorized for each segment 
and* subject. In the ;^final analysis .only data from the stimulus 
•first presented to~a subject (dynamic* or.; static) was utilized in 
the calculations V- > ^ J : . i : ' ^ ^ . • 

Statistical. Treatment of Data \ 1 - " > 

■\ A regression! procedure was used specifying the analysis ? of 



>. ^variance model. V Tlie particular^ program utilized was taken f rom' ; 

■ the; Statistical Analysis; System (Service, 1972) . ; ; .>'"' ( Q/ 3 

^ ^ the^T^thoG- of least squares in fitting a e 

^XisxBsx'x^i^^ ^ the data. ^The variation attributable. t\o each [if 
I -A the iadependeiit^ai^bles in the mbtlel (treated as classification 
V variables) was . examined as were the interactions, of these variables; 
^.■■l , ^ measures. Treating the 

\ ' variabie^as /independent of . each was of concern to this studyl 

^■^f-w# : /-::r// ' / V . : : ' ,' : • :., " — / ,/ , :,'..-|: 

Fo r r this reason, the partial sura Of squares was the source of 

-/■'■■: • ' v.. ' ' ' /-• . '.V 'o - - ] 

; ; ' /variation examined. The data analyzed was that available from each 

■ ,"./ ■■/:: .. ■ ■: . • . • • ; • : : f- • ■ • 

subject* classified under either the dynamic or static ^condition, 
; /goad reader or poor reader category!, and field independent or field 
: : • :. --dependent' classif,icat.^on. V : 

y r ' • v ; : • j v • • — - . - ' Results - . "'/ •?*,.'. ■■■ ••' - 

t ' , Regression^ aaaiyses 0 were calculated for each segment (referred 

J ' to ;as $LL) as well as an overall analysis averaged over all segments 
v • together (MODE-AVERAGE) . To account for the possibility, that 
' / differences or.. iack. of differences in the dependent measures^could 
be due to long exposure to a stimulus, a regiession^janalysis on 
information gathered during the early 'seconds of a segment T s 
- .. exposure^ was executed (INIT). 

,.»:.;,^-v . ., '•."■■ , .-J:=-. -i". ' - j •' " .<: • • ■ 

1) Orientation Time v % Y .. " . 

V .Mode-Average data gathered throughout tlie segments revealed* ' 

the only. significant differences for thi^ measurei-f Good readers 
" "7.;-.-" '.' did orient significantly, faster than did poor readers (F-=5.07;* 
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dents were characterized as having more fixations on target. 
Data for mode of presentation also confirmed the hypothesis !/ 
on ; mother ^ ^e^ei^vf or bb th ALL (Fs 4.57 ; p < . 0^) and INIT • ;* 
(Fir 6 i 34 j p 05) datS* The 'percentage of fixations on target 
• were nob substantially differenct across modes for the other . > 
segments rand ; averaged over the segments.! Significant dif fex^nces 
did occur between male .and female on one segment (different , 
; than the above two segments) for' ALL- (R== 4. 38; p^.05)/; and INIT, 

data (F»4.^i; .05) . In both cases girls f ixated- on^target, 

words significantly moire than did boys. \ 

One segment -uncovered. a.READ Lx x_^RES interaction 
(ALL,' *- F= 5.66; p ^ .05) with the- combination of poor reader x 
field independent x dynamic demonstrating the largest percentage 

of fixations on target . „ Furthermore, two-way READ ^ .PRES ' r ~ •• 

• ' ■ . . " f /' . .'■'■.■'/ •* . : " -.' ■ ... -. ; - 

;;(P« 4-83; ip .05) led* tb' significant findings* whfen data wa$ 

■ Hw:.' ' - < ' v . v *>■.":•. -"I • ■>■•'''' 

averaged for tWe segments 5 taken together and only '/on INlt. data! 

,Time ]'■. .: , • . ; v 

• Data fbr two different 'segments (one* for ALL'data Fsl 5.75;. 

pf .05 the- other 'for INPT data. F- 5.57; ^X, 05) resulted in 7 ~" . 

' r &4^iTiZantfly'"*dxff erent percentages of time "bn; target -tikp ween 

gdod and, poor ; readers . . Botfi results supported' the hypothesis-, 



On examining Mode-Average data the hypothesis callxng tor reading 
proficiency differences on this, measure wfe not confirmed. \ 
Significant differences between the dynamic and static ; - 

. trl .... 

segments were revealed for ALL data on one segment- (F^e &.65; . 



f the s FarlCvrather than *kw - 

V ' dynamic ^ en tat ion tha t resulted in more lime spent on the* : 

: ; .;';'^-' : ;^-tar^^ ; ■ A ;, ' .\ '•<;■". 

L Mode-Ayerage data, on examining, whole segments ? • resulted in. 
• -significant 6 tjale/ female times (Fsr 4.95; p < .05) v Girls spent- a. 
• /"significantly greater percentage of time on targets than did boys. 
* >v ; . C.EFT x PRES was significant for, one segment (F = 10.08; p ]C . 01) 
; ;" with the combinations of field-inde^er.dent static and field- * 
.'dependent dynamic resulting in greater percentages of : time on 

target. - . ; .' ! ' ; •■ " - ; V' •; : ■ 

Left-To-Right -Directionalitys (L-*R) ; 

'.'V ' * Signif icant results in ah. opposite direction - than that ■ - « 
^ predicted ^ere. found in early data for one particular; segment;- •. 

: ' 7 : Reveal ed tha t th er e ^wap^a . ^iguifi c an tly I at ge r percentage of ^lef t~ 
: to-right movement in the dynianic ypr^ntatior^j^=.8.65; ?< .01) . 
Average ^Duration of Fixation % v > ^^^^^----.-^^ 

V * ' • In both ALL^data for one particular segment (F~-4. 46; p< .. 05) 
and averaged -across segments (F=^ 5.18^ p< .05). field indeperident: 
:: ^r^uhject:s : ; possessed-large^ 

* different; ' segments showed that the static as opposed ^to the dynamic. 
~ ; i pres^nEansfT^ 6.35; 
p'< .05) in bne segment; while boyfe.^f ixatipns on target were* 



.significantly larger than, girls 1 in another segment (F^' 6 .60 ;- 
p < i05). -ALL "data on one particular cartoon segment lead' to 
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! significant CEFT^ x 
(F j= 3;83 ; p < .05); f interactions / CEFT x PRES 'wis • also signif icant 4 
f o r > Mo d e- Average data (ALL - ' F » 5 : 80; p <*05). ? In both cases ; • 
the ;shprt:er fixation durations .. were • characteristic -of f ield- 
independent subjects viewing the static condition; " Jo:. : 

■■' '■;:N v/ v'7 ;;r ''- : v-':; ,x f "•■ > " Discussion . •'. . 

. v The' following is an interpretation of the results as they 
relate to the more general research objectives~asked of this - 

•; study v: ,; \ ,.. ■. ».■• '.' ~ . " .'. - :r; , ; V' ■■ 

By means of eye movement data, to gain more insight into the 



!'* relationship between, field articulation and reading ability .- 

Past research: has -indicated ^ y 
dence was not closely related to the verbal component of reading. 

; From the' perceptual analysis; performed hfere,' there was very little 
evidence to Suggest that field- independence-dependence was related* 
to the perceptual component of reading ^proficiency f. at least on 
the eye movement measures used~tol describe- reading prof iciehcy in 
this research) . Although" there may be coinmunality. on other mea-^ 
sufes between t'hose. leaning toward ihigh reading prof iciency and** 
field; independency, eye movement' data" in this study revealed little 

" - ^ tha t gop d ; reader s were *goo d ,r eade r s b ecaus e 

they possessed a. fiel v d independent cognitive style. Naturally 

such an influence is limited to the eye movement data in this . . 
. * • * ■ *. * * * * 

"X^articular study', but it ^does raise the question as to what is tfie 

link^between the two variables. 



^.".i ■; By' means of eye • movement .research, to determine the effects 
; of the^edifr ^elg meat of movement on the visual patterning of good ■ ; 
! WdJ^^ field independent and field dependent -; '' 

■ o individualg ;V'v,- 1 : ' •■ " 

• ^ : ; ; " The media element "studied here was the dynamic versus static 
• quality of the medium of television. It had been purported in U*? 
> literature ^ research that the dynamic' 

•qualities of television,-were> a useful aid in attracting and main- 
taining 'attention . to the screen. Gross (1974) and Allen (1975) 
believed in the essential information!- ^..relaying nature of the 
"code of instruction. Studying the dynamic versus "static -quality 
'i- was 'essentially an investigation into the .code of the medium of 
...-. television.' ... . .'. _ J .. . .. '• ■ 

\ '\ ".'.'ly. It appears ,frpm the data that" in a rather complex stimulus 
: presentation the dynamic mode, did * prove to be beneficial in the" 
case of a few of the eye movement measures ;whilerin another more - - 
slow-paced animated" segment the static presentation lead v to more " 
. time being spent on the J> target words. In another segment in which 

; sentences were formed in a lef tr-to-right manner, by. means of ani^ 

■ • , y .'. ... _ . , ■ • ' ... 

- matiori, lef t- to-right- scanning patterns were reinforced. . - ^ 

.;, V " .:. • •' • . .... >■ ^ • ~ « 

'Generally the -visual cueing. characteristic, of_ dynamism within 

...'•*■■" ... / : . ** . .' * ■••"••."■.!. 1 ■'■ . : 

,.L - -the- medium -of television A did not result in many significant J\ • r . 
differences in viewing pa w LLerus - T -as— me : ast ircd f by .the eye - m ovement- — ~ — 

- /indices' of this research^ "The 'auditory component s of the s'tfmuli ~. 
may have diminished differences, for as Mock (1975) indicated, the 
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auditory channei is a very strong cue as to where to 'look. . 
,. r The general, lack of- significant findings in interaction with 
presentation mode .seems to negate the possibility of visual 
. supplaritation. /:The; results' .of 'this research suggests that move- 
merit was not necessarily an essential aid to particular reading / ^ - s 
or field- independent-dependent groups . 'Information as to where 
significant, differences and interactions didin.fact occur as a . 
result of movement or lack of it should be exploited as a means . 
•of instructional assistance to particular viewers . 
3« .By means of eye ^movement research , to further ^investigate- , ■( 
differences in perception betvreen good and poor readers ... " 

•" The results suggest that' readers were* only differentiated ; 
in" the presence oif particular qualities of a stimulus 4 segment;* 
: As Rayner (1975) and Conant C1965)^ believed, it would appear that 
! text "not individual hypothesis testing determined eye movement 
patterns. " * - , ■ ■ r^-r . _ ' •;. : 

• v-v -Questions which come to mind as -a result, of ..the*- analysis 

include -the following: ^Was supplantatio.n responsible for matching' 

> the eye movements of poor .readers with those of good readers? 

•- • « • - •. ? . - , . • • : - • V\ ■ " '■• 

Was it. good readers 1 "sampling 11 (Wiener and Cromer, 1967) of the 

"Ttarget^that'* resulted in similar eye movements - to those of i$oof • - • 

'readers in many instances? 1 Were the stimuli not exciting ^enough 



tib; hold the attention qf good readers? Were ; some of the segments 
not visually complex : enough to allow for differences between the . 
two groups ? . Research questions such as these could be examined 



<;:. ..... ■ V> 



; !;by strictly producing segments geared toward such an investigation . 
7 The results of this eye movement study did not support- pre- 1 

vipus clai^ exhibit shorter durations of fixa^- *. 

tloti:^ cases than; not, they not only paused; 

rasr long- when^on 'targ^ time >bfr the -;wprds tharii 

7 did ; poor readers. The findings related to the ef fects of dynamics 

versus 'Static- stimuli also s^era to weaken the supplantation argu- 
ment; as . it relates to readers.^ - * '/"'. : : ._ ' 
; * The results of this studyVpoint toward sr.imulus-specif ic 

. qualities of particular segments that> resulted;' in, any^dif f erences 

between the two /reader groups . ^Further analysis into isolated 

.elements of these segments would yield information as. to the 
\ possible occurrence of \ common elements that* differentiated the 

groups. Knowledge such as this wbuld be useful to instructional . 

medxa^desigjiiftrs . • ' . ' . : j 



' AT Utilizing eye movement research to examine the. perceptual : 
■ differences between field independent and field dependent persons . 
Similar to' the results related to reading proficiency,- there 

.: * • " r , ..." • "•' *' •• m r.. 7. "V ..,.;> : ';'..;• ' [ 

'. '■ '• 1 " • - • ■ *• ' .• . :* • "■ ■ •'•*.' • 7 - • ■ ' 7 ... 

existed rather segment-specific eye movement >dif f eretices invol- 
: • ving field-independence-dependence. In ydne -particular segment and 



for Ifode-Average data, field dependents "did pause 'significantly: \ 7 
•longer when* on. target as they made an attempt to decode the words. . 
These results were supported, in the literature by claims of cogni- 



tive delay • and the global field, dependent style of processing, •• 
While the shorter durations were more<^aTacteris tic of the focusing!. 



in analytic mode bf;. field independent individuals*. ' m ; 

: The question arises here as to whether the lack of signif ica?i : + 

differences is caused by individual or stimulus properties- Are 

' qualitieSi.of «the stimulus ^supplanting, operations for field j 
dependents or boring field independents? Are £he stimuli not^ . 
embedding enough to differentiate between the groups? ^\ . x - v 

\ Th e istio r t er durations of fixation involving field", independent 

v subj^ctS'l.(at-l^sF M fqr: > one..se^eh-t- and for Mode-Average data) seem ; 
to support a field independent .sampling ^process; that suggests 
that, characteristic to their style of processing . information; field 
independent*-. individuals spend time comparing target with non target 
areas as they attempt to find meaning^nra^ stimulus complex. . 
It appears from thi^ r -study that ther task aftd its inherent ' 

"qualities Were c what '.made light of: the cognitive style differences " 
individuals, possessed ..Further study of these, stimulus-specific •- 
elements* is one direction' where future .research- could take aim. ~ 

: V : . • ./'*':■•• . ■ ■■ 

Future Research . s . 

Of. the. questions. posed by this research, the one which stands „ 

out is- that which asks whether eye movements are? stimulus : or • 

person-specific. -The research performed here did lend insight into 



the problem as main effects ahd~iTTteract ions were examined. The 
daca indicates .that individual ..qualities" of each segment played a 
large part in where. tW subjects were lookitig^r>-Further study *cf ' ;. 
these stimulus specif ic elements is one direct idn^wher^fu^ 
research could take aim. ; As Olsoh- (1974) arid others suggest-ed, 



.;;p.'t.,V 



li.:::'.;-';-';":; ;>v we muse Vcs/carfclr'in- depth the* coder. or syntax- 6 1* particular medium. : : 

;>..'::>,>*.• ■ y/u.. ■/■:::./ r-^tr..-.-:- .". •■- .-. • ■ ••. >. ■ ■ -.^v;- •■.*"■? v 

|£ •• .*< ■': . More knowledge; should be ascertained as to the effects,, pf 'specific ; ,;V •; 

?s£ m . V '■ >. • , : • v .;»r^v- \! :V;, V ' : ' • - : a-* - if 1 

i * ^ ^cueirig ;, devices , \ particular ly au.ditqry -cues . ^Research comparing : 

•"' * ' r Qlsiuelirainatin^ the, voice-over, vould*no doubt yield worthwhile - 

U^'rV • information **is to the-effectsr x>f the visual^cfies. The auditory^ • ^-:-:,^^£k. 

_JV^. -vV _gy'»*- r '* . ■ * " .! ,; .' : v.; .• >v * # ,'. v; •• •." V ; ^/. : '>- : .-;.vv?^- 

; •. .component- may hayp been the jsdle channel e from where some, of the V: . 

\ -; -':.V. • ' ' \ • T' \ • ....!.'•;•"■• -j ' 

'^subjects 'recSivedVinforinatipn- that; assisted them -in : an»iyzirig^, * . 

^theVieV. ■:■ - ' ■ . ' ; >' <■ . >.-r^-.-. ' ; 1 :< 

From "the -results of > this study it- appeared that ,in nfore cases . v ; \; v > 
fchan not the - dynamics timulus ^did notjnake- a difference *in the eye ; . -.1 •• '':-:\ : ':*£$ti: 
'^ribvemShts/^' ^ -If> an, asymptotic level^asfjreaehed where the ••dynamic ^ " * % \*:; 
: s timulus, di:d jibt serv^ as a cuefing aid ^what ^ wa^ , that ;levtel,?. Fu^£h^::; - i • • 

• ' ■• ■■ / • .•• V'.' 1 ' " "''-iY 4 " ' > ■• . ' ■: • • v :' :; ^ .-^l^ ;i! 

^ research* ought ,to 'concern itself rv/ith such a question:^ In other ; ; ^. v . ? • >V' : -^^: 
words* was there a level, at \7hich dynamism ceased tofbe beneficial 



>• ••*;and. became an- pLMormation processing hindrance? ^ . : ;*. . ; ■■' ■"X 

V • '« Furthetf study of EMPs as^they relate to cognitive ''st^Je variables 
nought to. bej performed. Resultant information woultf be useful to ; ^ 



• instructional* designers and those Researchers exploring the, area, of ; ■v; , ;'- ? . ;,y;i i ; f || 



• cognitive styles Other, prgahxsmic variables including an^iSty , •*. 
" stage ol^deyelopn^nt: (a la Piagefe»6r- Brunef ) , or- locus of' control,. 



: could be included in such • inveStigafionsir 



Although ma^y- studies exist in this «drea, complete informatibn 
concerning eye movements and • reading has no t_ been totally uncovered. r > : ; 
I^cdnt research (tlitrani, in Edelf at , 1975) has /suggested that good 

,;\.^ , :V : - , v;V\::": ; : v i ; • ' • ; ; '• - . •;v.:- : :^ 

readers - "read" '* during saccadiqr E^^s. .'* Information such as this- is • 



c ■ : ' , . ......... 
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°. ■ ". ( \- • !,\ ..- ■ ; ... ... - - .. ^ . a - . .. .: 

Jt# : ff;^r^ results .although further explarapion is i 

J. ' , needed in ; thiis arctf to substantiate "his findings. ' . 7 . 

rf-VV}K>W ••' '•. ; ■ ''1 ' '/.. :■■ •;. 

; % Not specifically^ compared , varying results- were acquired 
^^en^iAIi' ^aivd v INIT • data . . What happened to the attention. of - ,\ ... 
^subjects', as ;'xhe^ viewed a segment oyer time "was .a factor t that must" 
^; : : : " - :;' : kv'i. ";T5eVtakeh- ,: into consideration when studying individual, diff erences, 
^ yy. ;arid dif ferent modes of instructional/presentations . Further*. .:; 
■ n. .^^ research, into the mo,st beneficial length of time <f or the exposure 
t}':'*:-. Vy- of a • stimulms presentation oiighit .to be v investigated keeping. ■.. f- 
, ^ - ! : " attentional factors and pacing'* of a segment in nind. j 

• : • ■'; Finally y- sex differences as they, relate tp eye movements, ittte 

•• *' :.v.'-.- • ."" ' - - 4 . r • '• ' >. .. - : *. .'i'" 

V-',.-- % • -'• • • ' •' . : — . . . a • X . V 

v : ;' : ^ medium and organismic variables otight to be investigated further . •! 

^^■ T '^{>'., This- study produced some 'interesting main and interactive sex- . 

v .0. "^^*^- xrel a te<J/Hf ^fs'c ts .'• However,* it was one of the few EM ^studies to have! 



V done so.' Many * org^rtl smi c' variable^ have; been, correlated with 'sexy ; 

"i-Vj V' -V.*' i • ? " ^ ^ ; • . • ' "... "y , . ; ' : '. • ' • • 

<Cbut it is rare to* find an EM study which not- only: differentiated the 
. males, and females^, but also correlated -these 

^*EMPs ^With other .measures . ^ . 1 

• Educational Implications • ^ - V ' • / • 

~ v. ~ / (i • : , : ^ • • . 

Vef':.^r7 Implications resulting from *EM d^ta surrounding organi'smic > 

^ V >;.." v ' v ,• . ,,; '• '[[ y ■ V" ■ ' . * " 7 ; ^ r: - + 

^:"'>l;y^iabl'M as they^ stand alone ^nd in " jinter action with other": factors 

i ixJ f elatfed to : thB. medium of television 1 ate lisef uP to those involved in : ' 

instructio theory into practice^need not 

:; : :be made^sjolely to the medium of television, but qan dlso be.^app 

tl ^ e t ^?^ e ^);v^^i^ ri ?V 
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^•avaiiabl^ in the tcaching-learninc envi ronmcnt . Knowing thaf 

- : : - ' i. ' . • • " '. , ; : • " .■ - . . 

equalities! of a stUmulus^ field* inay evoke certain EM responses in in- • 
^^dividuais, with a further", investigation into the elements of these 
* stimuli, instructional packages can not only be designed so as to v 
take advantage of * these attention-getting and maintaining devices, 
but* can -also' be paced according to the perceptual style of infor- 
mat ion processors." Although it -was found that the dynamic mode " : 
; jf produced positive effects for some individuals whxle -negative results 
//for others, generally there were no significant differences "due to . 
mode. 'Information such as this is useful to those who have only 
looked at movement on the screen as a positive characteristic of the 

. : ■ * . 

medium. Instructional materials designed for certain individuals " 
might best be produced avoiding what may prove/to be hindering - 

devices. , ~ " / I 

" As the National Institute for Education Report. (Gibbon et al, .„ 
1974) suggested, EM studies are a useful "real-time 11 indicator of the 
-perceptual, processes of certain individuals • Eye movement studies ^; 
allow one to study the style of individual processors and to invest 

"... •• •: V ; . ■! . , • ..." ■■ • ■ ■ ; . ; • • • - • " .. 

.'■ '• "K* •. . ..- o . •' • • " ■ ' ' .... • . . / • ' 

l'<^ti^it^:\as'''in'/Ais study, the effects of these styles under tfte. " 
influence of certain environmental factors* There are few dependent 
,. variables tlikt can produce' such useful' information as it relates to 
: • individual differences.. Individual differences are a> major concern 
to ^educators as; they investigate "person" qualities interacting with - 
^ -various environments and ins tructional methods . Knowledge 7 of inforr- 
•} /';iria't:ibn EM studies is useful- to-.teachers 



V i and producers of /instructional television who set up a * teaching-learning 
\ environments while keeping in mind an instructional pace 'suitable to 
various . learners . ; 0 \ -"■ 
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